Sensitivity of resistant human tumor cell lines to tumor necrosis factor and adriamycin used in combination: correlation between down-regulation of tumor necrosis factor-messenger RNA induction and overcoming resistance.
A number of human tumor cell lines of various histological origin were examined for their sensitivity and resistance to tumor necrosis factor-alpha (TNF) and Adriamycin (ADR). Six ovarian lines, and one each of a renal, lung, and B-cell line, were tested for putative mechanisms of resistance to these agents. Cytotoxicity resulting from TNF or ADR showed no overall correlation in these lines. The combination of TNF and ADR produced enhanced cytotoxicity against these tumor lines and furthermore resulted in overcoming the resistance of TNF or ADR alone or in combination. A proposed mechanism of TNF resistance in tumor cells is the endogenous production of TNF mRNA and protein. There was a positive correlation between resistance to TNF and the constitutive production of TNF mRNA and protein. The TNF-resistant lines that did not constitutively produce TNF mRNA and protein and the three TNF-sensitive tumor lines exhibited up-regulation of their TNF mRNA in the presence of TNF or phorbol myristate acetate/ionophore, but did not secrete any detectable protein. Due to the enhanced cytotoxicity seen with the combination of TNF and ADR, the effect of this combination on the level of TNF mRNA was examined. ADR alone reduced the constitutive level of TNF mRNA and in combination with TNF reduced the level of induction produced by TNF. This down-regulation of TNF mRNA by ADR may play a role in the enhanced cytotoxicity seen with the combination of these 2 agents.